Introduction

63
In kinematic source models inferred from seismological and geodetic data the rise time, i.e. 64 the duration of slip at a given fault location, is generally much shorter than the whole earthquake
Model Setup
101
We consider a planar fault that bisects a LVFZ of finite width W embedded in an infinite overstressed region, a more abrupt nucleation procedure, produced short rise times more 130 systematically, reinforcing our main result described in section 3. For a given initial shear stress, 131 we found the critical size for spontaneous rupture to be rather independent on the LVFZ width. 132 Indeed, for the relatively low initial stress levels and narrow LVFZs considered here, the critical 133 size is expected to be more sensitive to the country rock.
134
We solve the dynamic rupture problem in 2D plane strain ( Figure 2) 
149 where 0 ( ) In the following sections we assess the robustness of the pulse generation mechanism 
Effect of the velocity reduction in the LVFZ.
177
The velocity reduction in natural LVFZs typically ranges from 20% to 60%. We conducted significantly slower than the LVFZ-Rayleigh speed, which they attributed to anelastic dissipation 225 in the damaged zone, a mechanism ignored in our simulations. 
Effect of Frictional Healing
250
The rate of fault strength recovery immediately after slip arrest, over timescales shorter than 1 and 6000 m s -1 respectively. We assume a 600 m wide LVFZ with velocity reduction of 40%.
Ground Motion
340
The normal stress is 100 MPa and the initial shear stress is 25 MPa. The rupture undergoes a 341 crack-to-pulse transition at a distance of about 6 km and then propagates as a pure pulse.
342
Assuming a 5-km-wide seismogenic zone, we calculate the moment release rate generated by the 
Conclusions
359
The earthquake source has a number of complexities, among which the existence of a LVFZ The rupture is nucleated in a middle patch of 3000 m size and propagates for a distance of 15 km. 
